Underwater acoustic communication is difficult due to a low propagation speed, limited bandwidth, and energy consumption. There is a communication void primarily due to oceanic currents, which cause node mobility. Hence, protocol recovery has been focused on two means: Eulerian and Lagrangian. This work provides an analysis using the Eulerian approach with internetworking between sensors, wherein an effective hydrocast is proposed with the concept of triangulation to avoid long detour paths for recovery. The protocol Effective Hydrocast uses normalized advance wherethe cost is calculated with energy consumption, throughput, packet delivery ratio and propagation delay. Simulations with the ns2 simulator using an aquasim patch with the development of an effective hydrocast protocol are done for throughput with two values of bandwidth minimal 3 kHz and maximal 1000 kHz. The results of throughput are compared with depth based routing, energy efficient depth based routing, energy efficient fitness based routing, hydrocast and void aware pressure routing (VAPR) of which effective hydrocast is better. Then, values obtained for energy consumption between an effective hydrocast and VAPR obtained using ns2 simulation is subjected to a time series analysis using a statistical package for social science. An autoregressive integrated moving average is developed and the best fitting model is estimated with the Bayesian information criterion, where an effective hydrocast is found to be better than VAPR.
INTRODUCTION
Acoustics in the underwater environment with sensor technology plays a vital role, as it distorts less than the electromagnetic and optical signals and spans for a longer distance. 1 The propagation loss in an underwater environment is mainly characterized by geometrical spreading (K) and attenuation. Geometrical spreading associates to the spreading of sound energy caused by the expansion of the wave fronts. The energy decomposition rate for spreading is characterized by transmission range (R) from a source and it decomposes at a rate of R −2 for spherical spreading and R −1 for cylindrical spreading. 1 The value of geometrical spreading is taken as K = 2 (spherical spreading) for deep water and K = 1 (cylindrical spreading) for shallow water, and K = 1.5 for practical purposes, which was standardized. 2 To overcome the communication void due to mobility and to find a proper recovery with minimal detour path, effective hydrocast was proposed. To forecast the protocol performance with future prediction in an uncertain underwater environment where data was obtained with simulation could be done using auto regressive integrated moving average. Hence, primary simulations were done in the ns2 simulator with an aquasim patch 3 using the meandering current mobility model with the random waypoint model with various protocols, such as the depth based routing, 4 energy efficient depth based routing, 5 energy efficient fitness based routing, 6 hydrocast 7 and void aware pressure routing (VAPR) 8 for throughput with minimal bandwidth of 3 kHz and maximal bandwidth value of 1000 kHz with the proposed effective hydrocast. Then, comparisons were made for energy consumption between VAPR and the effective hydrocast.
NETWORK MODELS AND DEFINITIONS

Architectural Overview
Two-dimensional architecture uses a group of sensor nodes to measure the ocean bottom, while the three-dimensional architecture was used to measure the ocean column at a preset depth. This paves the way for sensing coverage and communication coverage in a wireless scenario. 2, 9
Underwater Protocols Based On Localization
The taxonomy of routing protocols based on localisation in underwater acoustic sensor networks, which are classified as location-based and/or location-free. 10 Location-based (geographical) routing in the location-based category assumes that each node knows some geographical information about itself and sinks to geographically identify the suitable progress area towards the sink. 10 Location-free (non-geographical) routing protocols do not use full geographical information for routing. This can be classified as pressure-based routing (with a preset depth) and beacon-based routing. 10 In the case of pressurebased routing protocols, every node is equipped with a depth sensor, which is made to float at a preset depth. 10 The beaconbased approach uses ranging based on time of flight, angle of arrival, and round trip time. The beacon-approach can be stated as a periodic approach wherein beacon carries the necessary information. In a beacon-approach, network-wide synchronization is achieved with all sensor and anchor nodes, and a packet from the anchor determines its position. The number of anchors needed is three for the two dimensional geometry and four for the three dimensional geometry. 11
Disruption Tolerant Networks
Connectivity and its void in connectivity due to node movement can be understood by using disruption tolerant networks (DTN). The underwater DTN uses two mechanisms for routing, namely scheduled contact and unscheduled contact mechanisms. 12 A scheduled contact mechanism uses a base station, where concurrence must be obtained by two communicating sensor nodes with indirect links. 12 Due to time varying channel conditions, this approach fails. An unscheduled contact mechanism does not use a base station and is suitable for time varying channels that exhibit irregularity. 12 
